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CHAPTER 7. MONITORING PROGRAM
7.1 Introduction

The purposes of this chapter are: 1) to provideszaption of a larger basinwide
monitoring program; and 2) present an initial dedmy a monitoring plan that is specific
to the California Klamath River TMDL. The two pages have significant overlap
because the Regional Water Board will integratedakfornia Klamath River TMDL
monitoring plan into the larger basinwide programnitoring plan. Both monitoring
plans are essential for an adaptive managementgmoi® restore and protect beneficial
uses within the Klamath River, and are describesfligbelow:

» The basin wide monitoring plan initiative (descdba Section 7.2) is a broader
program for monitoring and assessment for the @eKiamath River basin. The
basinwide component calls for data collection ammhilation into a common
database from all of the subbasins within the Kldnfi&ver basin, including the
Lost River. This component of the monitoring pragris based on thHéreliminary
Review Draft: Klamath River Basin Water Quality NMoring Plan, Prepared for
the Klamath Basin Water Quality Monitoring Coordiiza Group(KBWQMCG)
(Royer and Steinberg 2009).

= The California Klamath River TMDL monitoring pladdscribed in Sections 7.3-
7.5) provides the initial structure and detailsdofrMDL specific monitoring plan to
assess status and trends for compliance with thm&th River TMDL targets and
allocations within California. This component b&tmonitoring program is based
on the recently completed AIP Interim Measuré 1®/ater Quality Monitoring
Activities — Monitoring Year 2006KBWQMCG 2009).

This two-tiered strategy recognizes the need fwadinated basinwide understanding
of the resource use and resource protection issuésed in the National Research
Council recommendations (NRC 2004). The stratedy integrate the TMDL specific
monitoring plan into the emerging more comprehenbasinwide monitoring
coordination network.

7.1.1 Components of the TMDL Monitoring Program

The primary purposes of the TMDL monitoring prograra to evaluate water quality
conditions and trends with respect to the TMDL étsgand allocations, and to determine
the status of beneficial use support in the Calitoreaches of the Klamath River.

! On November 13, 2008, the United States, the Stdt€alifornia and Oregon, and PacifiCorp executed
an Agreement in Principle (AIP) describing the feamork for an approach to study the water quality
conditions of the Klamath River pursuant to thegilme removal of several PacifiCorp’s dams on the
Klamath River. Interim Measure 12 of the AIP stgias to a water quality monitoring program, indéhgd
on-going public health monitoring of blue-greenaadcyanobacteria) and associated toxins. Interim
Measure 12 of the AIP further stipulates that R@oifp will provide funding of $500,000 per year tbis
measure, and that monitoring will be performed beatity or entities agreed upon by the partieh¢o

AIP and in consultation with the appropriate wateality agencies.
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Support for these assessments will require vatypes of monitoring including:

Compliance and Trend Monitoring is intended to determine, on a watershed scale,
if water quality objectives are being met, anddahbficial uses are being protected
from the adverse effects of one or more pollutant$is will require stations to be
established at specific compliance points idertifrethe TMDL (compliance) and at
locations of special beneficial use and water ¢qyiabndition sensitivity (trend). The
sampling frequency and density should be of a Bighugh resolution that over a
reasonable period time to determine whether manegeactions are having the
desired effect on water quality conditions.

Public Health Monitoring is a special subset of compliance and trend mongo
Due to the seasonal presence of toxins associatkdle-green algae blooms in
Iron Gate and Copco Reservoirs and in the rivenwéton Gate Dam, the Klamath
River TMDL monitoring plan includes public healtromtoring activities to alert
agencies to potentially hazardous conditions, aifigpvovide them with information
for posting health advisories as part of a publitteach and education program.

I mplementation Monitoring assesses whether activities and control pracivees
carried out as planned. For the Klamath River TMBxamples of control practices
may include construction of treatment wetlands Javet restoration, and follow up to
practices covered under existing or new permitgplémentation Monitoring
activities are site-specific and can be as simpla photographic record of activities.
Special Studies address key questions, unknowns, or uncertaititegsequire more
than an ambient water quality monitoring prograrpriavide the information
necessary for a more complete understanding otter\gaality issue. Special studies
can be critical to the adaptive management pracesssolve issues related to
changes in management practices. Examples of lkestigns to be addressed
through special studies include: the relationslefween fish disease and water
guality conditions; nutrient mass balance to betteterstand the sources and sinks of
nutrients and organic matter within the KlamathdRilwasin; role of upstream blue-
green algal sources for inoculation of downstreaatevs; improved characterization
of periphyton conditions on Klamath River reache®l Iron Gate Dam; among
others.

Project Effectiveness Monitoring is similar to Implementation Monitoring and is
keyed to an assessment of whether individual pt®gchieve the environmental
benefits expected of them. Constructed wetlandsraprovements to irrigation
return flow operations are examples of two typeprofects that would include
project effectiveness monitoring as part of anyngfanding.

The primary focus of this section is on public lieahonitoring (section 7.3), compliance
and trend monitoring (Section 7.4), and key questior future special studies (Section
7.5).

7.1.2 Chapter Organization

Section 7.2 provides an overview of the emergingnikdth Basin Water Quality
Monitoring Coordination Group framework (KBWQMCGEection 7.3 provides a
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summary of the monitoring stations, compliance f®iand station objectives for the
TMDL monitoring plan for California. Section 7.£&scribes the public health
components of the TMDL monitoring plan for Calif@n Section 7.5 then describes the
ambient trend and compliance component of the TMiInitoring plan for California.
Section 7.6 presents key questions to be addréssmayh recommended special studies.
Section 7.7 describes how the Klamath River TMDL e reassessed and potentially
updated in coming years.

7.2. Overview of the Klamath Basin Water Quality Monitoring Coordination
Framework

The State Water Board and Regional Water Boardh fuitding and technical support
from the USEPA, initiated a contract to facilitéhe development of a coordinated
monitoring and assessment program within the KlarRaver basin. Much of the
material in this section is adapted from tReeliminary Review Draft: Klamath River
Basin Water Quality Monitoring Plan, Prepared fbetKlamath Basin Water Quality
Monitoring Coordination Group (KBWQMCG)XRoyer and Stubblefield 2009).

The development of the multi-party Klamath Rivesibavater quality monitoring
program has been facilitated by the Klamath Wasatdhstitute, an affiliate of
Humboldt State University. The Klamath Basin W&perality Monitoring Coordination
Group (KBWQMCG) consists of representatives fronitiple agencies, Tribes, and
organizations. A comprehensive list of participgtentities is presented in Table 7.1.
The KBWQMCG has worked together over the past teary to develop a Draft
Klamath River Basin Water Quality Monitoring Plamhe Draft Klamath River Basin
Water Quality Monitoring Plan is a working documentended to be updated as the
needs of the KBWQMCG change over time. It is thpéhthat a coordinated monitoring
effort will support decisions made in the Klamatid® basin regarding resource
management, including such things as: implememtatieasures to achieve TMDLs
allocations and targets; appropriate conditiongHeroperation of PacifiCorp’s Klamath
Hydroelectric Project and the U.S. Bureau of Reelgon’s (USBR) Klamath Irrigation
Project; nonpoint source (NPS) pollution contralsg how to expedite the recovery of
impaired beneficial uses for the benefit of alli@@hia and Oregon residents and Tribal
communities.

Many of the goals outlined by the Regional WateaiBloand ODEQ are echoed in the
KBWQMCG goals and objectives. The KBWQMCG Water @u&ubcommittee
drafted goals and objectives that seek to develdmaaintain a network of sites that
capture the status and trends of selected inde#tooughout the basin over time and
space. The backbone of the network is built ondggites identified by organizations
conducting monitoring in the basin as well as TMB&dttion Plan trend and compliance
monitoring sites identified by Regional Water Boardl ODEQ.

The evaluation of the current monitoring effort vib@sed upon a review of TMDL
listings at a subbasin level, and other monitodagducted by participating organizations
within the basin. Since TMDL listings are basedaater quality impairment to
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beneficial uses, sampling at the subbasin scalebmayvaluated for meeting the goals
and objectives of the Regional Water Board, ODEQ WBWQMCG.

Table 7.1: Members of the KBWQMCG as of March 1802

Aquatic Ecosystem Sciences, LLC

PacifiCorp

Board of Supervisors Siskiyou Co.

Quartz ValleyiémdReservations

Bureau of Land Management

Resighini Rancheria

California Department of Fish and Game

Salmon RRestoration Council

California Department of Health Services

Scott Riatershed Council

California Dept of Water Resources

Shasta VallegoRece Conservation District

California EPA- State Water Resources Control Boardbiskiyou County

Dept of the Interior

Siskiyou County Public Health

E&S Environmental

Siskiyou Resource Conservatiostriit

Environmental Protection Agency

Southern Oregonvehsiity

French Creek Watershed Advisory Group

Sprague \3taeer Council

Hoopa Valley Tribal EPA

The Nature Conservancy

Humboldt State University

Timber Products Company

Karuk Tribe

U. S. Bureau of Reclamation

Kier Associates

USDA - Natural Resources Conservation Servid

Klamath Compact

U. S. Fish and Wildlife Service

Klamath National Forest

U. S. Forest Service

Klamath River Keeper

U. S. Geological Survey

Klamath Tribes

University of California Berkeley

Mid Klamath Watershed Council

University of Califiie Santa Cruz

National Oceanic and Atmospheric Administration

\msity of Texas

National Park Service

Upper Mid Klamath Watershediil

North Coast Regional Water Quality Control Board

t¥veourse Engineering, Inc

Oregon Department of Environmental Quality

Watedslmitiatives LLC

Oregon State University- Dept of Microbiology

Yurdkibe Environmental Program

7.2.1 Overview of the KBWQMCG

The parties comprising the Klamath Basin Water @uslonitoring Coordination Group
(KBWQMCG) recognize the value of coordinating monitg programs throughout the
Klamath River basin and that collaboration amongnages, organizations and tribal
governments is an essential key to protecting éadtih of the basin. Given the
complexity and severity of the problems facing blasin, and the decreasing level of
available resources at all levels, there is a clead for this effort. To this end, the
KBWQMCG is working to develop a collaborative mamihg program for the basin that

will:

= improve short- and long-term collaboration on ahmager quality monitoring
activities in the Klamath River basin to suppoméigcial uses and improve
understanding of the ecology of the basin;

= develop and maintain a network of long-term moimigisites that capture status
and trends of selected indicators throughout tisenb@ver time and space;

= develop a sustainable monitoring program for thenkdth River basin that does
not replace individual water quality monitoringats but expands coordinated
monitoring in a way that benefits long-term colledt@n;
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» include all agencies and organizations that engagater quality monitoring in
the Klamath River basin;

= develop consistency in quality assurance and corggarding all monitoring
activities;

= develop and maintain a system to encourage thsfé&raand sharing of
fundamental water quantity and quality informatanongst monitoring
organizations needed to inform water resourcesestud

= establish an online clearinghouse for housing asskdinating water quality
monitoring data as well as other information altbetKlamath River basin and
planning and restoration efforts, allowing usersdatribute, access and
download data;

= create protocols for providing data and informaiioa timely manner to better
inform adaptive management;

= identify and communicate monitoring program resaltd research needs to its
members, research institutions, and policy makers.

Another common goal of the Regional Water Board @BEQ is to identify and
document the effects of climate change on watelitgweaithin the basin. In the state of
California, climate change is expected to dram#yiedter water resources. The
California Climate Change Center predicts incredsetperature, reduced snowpack,
truncated rainy season and increased fire frequandyseverity (CCCC 2006). There is
currently a data gap concerning the implicationsliofiate change on the Klamath River
basin.

7.2.2 KBWQMCG Monitoring Plan Statement of Purpose

The purpose of the Klamath River Basin Water Qualibnitoring Plan is to serve as a
collaborative and comparable plan for sampling amalyzing water quality in the
Klamath River basin.

This comprehensive approach, seeks to includeggah@es and organizations engaging
in water quality monitoring in the Klamath Riverdia The Klamath River Basin Water
Quality Monitoring Plan is not intended to replacdividual water quality monitoring
efforts or autonomy, but to expand coordinated mooimg in a way that benefits long-
term coordination and collaboration in the basin.

The development of the Klamath River Basin Wateal@uMonitoring Plan consists of

a review of existing efforts and identificationddta gaps, recommended enhancements,
implementation of comparable Quality Assurance @ndlity Control (QA/ QC) using
multistate (Oregon and California) guidelines, &mdevelopment of a sustainable
monitoring and funding framework that addresses bwtg and short-term needs.

7.2.3 KBWQMCG Monitoring Plan Goals
KBWQMCG members developed the following goals tadguthe development of the

comprehensive water quality monitoring plan for Kiemath River basin:
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= Coordinate monitoring activities to inform TMDL dslepment and progress
towards goals;

= Develop and maintain long-term monitoring netwofksites that capture status
and trends of selected indicators throughout tlsenb@aver time and space ;

= Frame monitoring objectives by subbasin in termsugiporting beneficial uses
and improving the understanding of the ecologyhefliasin;

= Strive for consistent quality assurance and contegarding all monitoring
activities;

= Provide accessible data in a timely manner to bétferm regulatory agencies,
organizations, tribal community and the public; and

» |dentify and document the effects of climate chaogewater quality within the
basin.

7.2.4 Description of Current KBWQMCG Members Monitoring Efforts and Maps

The current collection of water quality data in &lamath River basin is a multi-
organizational effort. While there has been sor@mal coordination and collaboration
amongst members of various organizations, manyientiave worked independently on
discrete projects addressing water quality issties.Klamath Watershed Institute (KWI)
compiled an inventory of organizations conductirgev quality monitoring and the
location of these monitoring activities in the Klatin River basin. These organizations
are listed in Table 7.2. From this comprehengsteinembers of the KBWQMCG
selected a subset of sites for inclusion in theni€th River Basin Water Quality
Monitoring Plan that is illustrated in Figure 7.1.

Table 7.2: Organizations collecting water qualiggadin the Klamath River basin as of February
15, 2009

California Department of Water Resources The NaBgeservancy

Hoopa Tribe Timber Products Company

Karuk Tribe University of California Santa Cruz
Klamath Tribes U. S. Bureau of Reclamation
Oregon Department of Environmental Quality U. Srdzw of Land Management
PacifiCorp U. S. Environmental Protection Agency
North Coast Regional Water Quality Control Board LFish and Wildlife Service
Quartz Valley Indian Reservation U. S. Forest Servi

Salmon River Restoration Council U. S. Geologiaaiv8y

Scott River Conservation District Yurok Tribe

Shasta Valley Resource Conservation District

7.2.5 Schedule for Completion of the Klamath River Basin Coordinated Water Quality
Monitoring Plan

The final Klamath River Basin Water Quality Monitog Plan is scheduled to be
completed in December 2009. The process for #atbn includes several
subcommittee working meetings and a final full groneeting in the fall of 2009. In
addition to having the final Klamath River Basin i&aQuality Monitoring Plan, the
framework will also include a web portal for uplaagland accessing data. This portal
North Coast RWQCB June 2009
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A

Klamath
Baxin

Source: ESRI, TIGER, USGS 2008,KBW QMCG 2008

Organization
@ Bureau of Reclamation

@ California Department of Water Resources

® City of Yreka

@ Hoopa Tribe

@ Karuk Tribe

O Klamath Tribes

& North Coast Regional Water Quality Control Board
@ Oregon Department of Environmental Quality

@ PacifiCorp

@ Quartz Valley Indian Reservation

+ Salmon River Restoration Council

@ Shasta Valley Resource Conservation District

@ The Nature Conservancy

O Timber Products Company

@® U.S. Fish and Wildlife Service

@ U.S. Forest Service

@ U.S. Geological Survey

@ University of California Santa Cruz

@ Yurok Tribal Environmental Program

m— Dam
“™_ Federal Tribal Lands

— Canal

Figure7.1: KBWQMCG Monitoring Sites in 2008 by Onggation.
Source: Royer and Stubbelfield 2009
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will be managed by a third party. Regional WateaR! staff recommend that the
California Klamath River TMDL monitoring recommertiggs be included in the final
Klamath River Basin Water Quality Monitoring Plan.

7.3 California Klamath River TMDL Monitoring Stations, Compliance Points, and
Station Objectives

Chapter 5 presents the allocations and targethiéoCalifornia Klamath River TMDL.
Those allocationsA) or targets ) are assigned at specific locations within thenkdéh
River basin, and these locations are consideréeé tcompliance point for the TMDL.
That is, sources will be evaluated regarding tloeesss of their controls based on
conditions at the compliance locations. This manmg plan also calls for additional
monitoring stations within the Klamath River maarst Table 7.3 includes a summary
of all of the proposed monitoring locations, moriitg components, and presents a
rationale and purpose for each location.

For the purposes of addressing TMDL compliancectimepliance locations are the
highest priority for conducting monitoring actiesi. Stations are also noted for public

health PH) andspecial studiesSS). Special study stations have been included ti@ibe
understand water quality processes, beneficiabupport status, and to address key
guestions (see Section 7.6) important to adaptiaeagement decisions. Not all
monitoring objectives described for specific moniig locations in Table 7.3 are
represented by an A, T, PH, or SS indicator. Deations of the compliance monitoring
public health and special study stations for thif@aia Klamath River TMDL are
illustrated in Figure 7.2. More detailed descops of public health and trend
monitoring are provided in Sections 7.4 and 7.5.

7.4 Public Health Monitoring

This section addresses monitoring to evaluate tsksiblic health associated with
TMDL impairments. Due to the seasonally high coriaions of cyanobacteria and
associated toxins in the reservoirs and downsti@&dnon Gate Dam, the Regional Water
Board is including a public health monitoring compat in the California Klamath River
TMDL monitoring plan. This section presents pratsdo be used in conducting
sampling for public health monitoring, includinghgaling locations, frequency and
procedures. The information included in this sethas been adapted from thi&

Interim Measure 12: Water Quality Monitoring Acties Monitoring Year 200QAIP

June 2009). This plan was developed through cotlon among the Regional Water
Board; ODEQ); PacifiCorp; USEPA Region 9; USBR; Kallribe Natural Resources
Department; and Yurok Tribe Environmental Prograiith support from the Klamath
Watershed Institute. Members of the KBWQMCG reaevearlier drafts of the AIP
2009 Monitoring Plan. The AIP Monitoring Plan whilé updated each year involving the
same collaborators listed above with review by othierested parties from the Klamath
Basin Water Quality Monitoring Coordination Groufs described earlier the plan was
developed in part to address TMDL objectives aormation needs.
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Table 7.3: California Klamath TMDL Monitoring Lottians, Parameters, and Objectives

L ocation
(River Mile; Station ID)*

Monitoring Parameter:
Allocations (A);
Targets (T);
Public Health (PH) &
Special Studies (SS)

Rationale/ Purpose

Klamath River above
Shovel Creek - Stateline
(206.4; KR2064)

Temperature(A & T)
TN, TP, CBOD (A)
Chlorophyll —a* (T)
Dissolved Oxygeh(T)

This station is a compliance point for both tardégsnperature and
dissolved oxygen), and allocations (nutrients amgoic matter).
Represents both Klamath River at Stateline and KtarRiver above
Copco Reservoir. (“Stateline” has been represelyeaiyencies and other
entities as the Klamath River above Shovel Creekdweral years.)
Location provides opportunity to assess nutrierganic matter, and chl
a loads generated in the upper basin including Ulifsmath Lake and
Lost River and provides information on critical jpek concentrations
entering the reservoirs.

Assessment point for chlorophyll-a concentratioo@astream of JC
Boyle and prior to entering quiescent waters of &@ognd Iron Gate
Reservoirs.

Evaluates temperature of that water entering CAcwkhould not be
elevated above natural temperature (expressed ahipaverage).
Assess if dissolved oxygen concentrations are above 85% saturation
under natural temperature conditidns

Copco Reservoir - several
stations including outlet
(199.0; KR1990)

TemperaturdA & T)

TN, TP, CBOD(A)

Chlorophyll —a (T, PH & SS)

Dissolved OxygeriT)

TN & TP (A)

Microcystis aeruginosaell densit§ (T, PH & SS)
Microcystin toxir? (T, PH & SS)

These stations are compliance points for targdts TP, CBOD,
chlorophyll-a,Microcystis aeruginosaand microcystin) and allocations
(TN and TP).

Multiple stations to assess public health risk ttueyanobacteria (blue-
green algae) critical period blooms in both watdumn and fish tissue.
This objective will require the addition of specslidies.

Assess for presence of dissolved oxygen and temypereompliance
lens.

Monitor for potential temperature impacts of reg@rimpoundments
and transfer of these impacts downstream.

Assess nutrient dynamics for potential releaseutrients from reservoir
sediments during critical growth period.

Downstream of Copco
Reservoir
(195.0; KR1950)

TN, TP, CBOD(A)

Dissolved OxygelfA)

Microcystis aeruginosaell density T, PH)
Microcystin toxin(T, PH)

Periphyton(SS)

Contribute to an improved nutrient and organic nimdance for the
reservoirs.
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Table 7.3 (cont.): California Klamath TMDL Moniing Locations, Parameters, and Objectives

L ocation
(River Mile; Station ID)*

Monitoring Parameter:
Allocations (A);
Targets (T);
Public Health (PH) &
Special Studies (SS)

Rationale/ Purpose

Iron Gate Reservoir -
several stations including
outlet

(192.0; KR1920)

TemperaturdA & T)

TN, TP, CBODA & T)

Chlorophyll —a(T)

Dissolved Oxygen(T)

TN& TP (A)

Microcystis aeruginosaell density T, PH)
Microcystin toxin(T, PH)

These stations are compliance points for targdts TP, CBOD,
chlorophyll-a,Microcystis aeruginosaand microcystin) and allocations
(TN and TP).

Multiple stations to assess public health risk ttueyanobacteria (blue-
green algae) critical period blooms in both watdumn and fish tissue.
Assess for presence of dissolved oxygen and termypereompliance
lens.

Monitor for potential temperature impacts of reg@rimpoundments
and transfer of these impacts downstream.

Assess nutrient dynamics for potential releaseutrients from reservoir
sediments during critical growth period.

Iron Gate Hatchery -
Discharge locations

TemperaturdA & T)
TN, TP, CBOD(A & T)
Dissolved OxygeriT)

Track Iron Gate Hatchery discharge to evaluate diamge with NPDES
/ TMDL discharge requirements for nutrients, orgamatter, and
temperature.

Monitoring requirements will be specified in revdisPDES permit

Klamath River below
Iron Gate Dam -Hatchery
Bridge

(189.7; KR1897)

TN, TP, CBOD 89)

Dissolved OxygetiSS)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Trend monitoring for dissolved oxygen, temperatuardrients, and
organic matter.

Public health water column monitoring related tamytoxins generated
within reservoirs.

Fish tissue sampling to assess exposure of salstmiahicrocystin.
Evaluate temperature regime effect of reservoirs.

Klamath River at Shasta
River at Walker Bridge
(176.7; KR1767)

TN, TP, CBOD(SS)

Dissolved OxygeriSs)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen, and temperature.

Public health monitoring related to cyanotoxindiing water and
tissue samples.

Klamath river at Brown
Bear River Access
(157.5; KR1575)

TN, TP, CBOD(SS)

Dissolved OxygeriSS)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Periphyton(SS)

Public health monitoring related to cyanotoxindiing water and
tissue samples.

Trend monitoring for nutrients, organic matter sdised oxygen,
temperature.

Measure periphyton densities to assess impact)omater quality (e.g.,
DO, pH); 2) stream nutrient dynamics; and 3) insesain parasite
densities.

Special studies to better understand relationséipden water quality
conditions and prevalence of fish diseases below Gate Dam.
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Table 7.3 (cont.): California Klamath TMDL Moniiog Locations, Parameters, and Objectives

Location
(River Mile; Station ID)*

Monitoring Parameter:
Allocations (A);
Targets(T);
Public Health (PH) &
Special Studies (SS)

Rationale/ Purpose

Klamath River at Seiad
Valley
(128.5; KR1285)

TN, TP, CBOD(SS)

Dissolved OxygeriSS)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen, and temperature.

Public health monitoring related to cyanotoxinduding water and
tissue samples.

Klamath River at Happy
Camp
(108.4; KR0935)

TN, TP, CBOD(SS)

Dissolved OxygeriSS)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Periphyton(SS)

Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen, and temperature.

Public health monitoring related to cyanotoxinduding water and
tissue samples.

Measure periphyton densities to assess impact)omater quality (e.g.,
DO, pH); 2) stream nutrient dynamics; and 3) insesain parasite
densities.

Special studies to better understand relationséipden water quality
conditions and prevalence of fish diseases below Gate Dam.

Klamath River at Orleans
(59.1; KR0591)

TN, TP, CBOD(SS)

Dissolved OxygeriSs)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen, and temperature.

Public health monitoring related to cyanotoxinduing water and
tissue samples.

Klamath River at Saints
Rest Bar
(44.5; KR0445)

TN, TP, CBOD(T)

Dissolved OxygeriT)

Microcystis aeruginosaell density(PH)
Microcystin toxin(PH)

Periphyton(T)

Evaluate compliance with Hoopa Valley Tribe Wateralty Criteria

Klamath River at
Weitchpec
(43.5; KR00425)

TN, TP, CBOD(SS)

Dissolved OxygeriSS)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen, and temperature.
Public health monitoring related to cyanotoxinsvister column.

Klamath River below
Trinity River — above
Tully Creek

(38.5; KR0385)

TN, TP, CBOD(SS)
Dissolved OxygeriSS)

Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen, and temperature.

Public health monitoring related to cyanotoxinduing water and
tissue samples.

Klamath River at Turwar
(6.0; KR0O060)

TN, TP, CBOD(SS)

Dissolved OxygeriSs)

Microcystis aeruginosaell density PH)
Microcystin toxin(PH)

Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen,Microcystis aeruginosamicrocystin, and temperature.
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Table 7.3 (cont.): California Klamath TMDL Moniiog Locations, Parameters, and Objectives

Monitoring Parameter:
Allocations (A);
Targets (T); Rationale / Purpose
Public Health (PH) &
Special Studies (SS)

Location
(River Mile; Station ID)*

TN, TP, CBOD(SS)

Klamath River Estuary | Dissolved OxygeifSS) = Trend compliance monitoring for nutrients, orgamiatter, dissolved
(0.5; KR0O005) Microcystis aeruginosaell density PH) oxygen,Microcystis aeruginosamicrocystin, and temperature.
Microcystin toxin(PH)

Shasta River near mouthl TN, TP, CBOD(A) = Trend compliance monitoring for nutrients, orgamiatter, dissolved
(SHROO0) Dissolved OxygeriT) oxygen, and temperature.

Scott River near mouth | TN, TP, CBOD(A) = Trend compliance monitoring for nutrients, orgamiatter, dissolved
(SCRO00) Dissolved OxygeriT) oxygen, and temperature.

Salmon River near mouth TN, TP, CBOD(A) = Trend compliance monitoring for nutrients, orgamiatter, dissolved
(SARO00) Dissolved OxygeriT) oxygen, and temperature.

= Trend compliance monitoring for nutrients, orgamiatter, dissolved
oxygen, and temperature.

=  Public health monitoring related to cyanotoxinduding water and
tissue samples (control).

TN, TP, CBOD(A)
Dissolved OxygeriT)
Microcystis aeruginosaell density PH)

Trinity River near mouth
(TROO)

= Monitoring to evaluate status of riparian shadeditions relative to site-
potential to track trends in effective shade levetsall Klamath
tributaries.

= Assessment of human-caused mass wasting hazagdss{eeam
crossings) that have potential to contribute sedtrdelivery to streams
above background levels that could contribute tnclel alterations that
affect stream temperature or fish refugia.

= Assess road conditions to ensure that best managemastices are
being implemented to reduce the incidence of redated landslides.

Watershed-wide Riparian Shade and SedimgAt& T)
(N/A)

! River miles are approximate, and station ID’s@eethe KBWQMCG.

2 Temperature shall be monitored at hourly or subrlydnterval.

% Nutrient and organic matter grab samples shadirizdyzed for inorganic nitrogen (ammonia, nitritéite), organic nitrogen, inorganic phosphorus
(orthophosphate) organic phosphorus, and CBODnatt. Allocations and targets expressed as montbAn concentrations.

“ Surface grab samples shall be analyzed for chigiibp ; the mean of bi-monthly growing season @Jthrough September) sample results shall be eaémil
to assess compliance with the chlorophyll-a target.

® Dissolved oxygen concentrations shall be monitateourly or sub-hourly intervals; targets andealtions based on 85% saturation at natural terpera
® Sampling procedures for Microcystis aeruginosamiatocystin are presented in Section 7.4.1.3.
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Risks to public and ecological health related tanmbacteria and cyanotoxin exposure
will be evaluated through water sampling, tissua@ang, and identification of the
presence of scums, using the monitoring procedigssribed in the standard operating
procedures (SOPs) presented in Appendix A of tHe 2009 Monitoring Plan. Water
guality monitoring of cyanobacteria and relatednotaxins for purposes other than
public and ecological health evaluation is addrésseSection 7.5.

The primary concern of this monitoring is publial. In addition to direct exposure to
impacted waters (ingestion, inhalation and dermpbsures), exposures to microcystins
are possible from ingestion of fish (e.g., cauglrirdy recreational fishing in the
reservoirs), or consumption of freshwater mussellected from the Klamath River.
Mussels from the Klamath River are part of theitradal diet of tribal people.
Additionally, mussels as filter feeders may be ge#esindicators of cyanobacteria levels
and toxin levels in ambient water and food sources.

Cyanotoxins can also have an impact on the heafieloand other exposed species,
which result in direct impacts to those speciesy@tas consumers of those impacted
species including human. Additionally, the infotraa from the public health
monitoring component can provide valuable informatielative to other beneficial uses
including the status of both COLD and WARM watenbficial uses. For example,
microcystin concentrations in fish tissue can @stiver function in fish at levels
considered to be moderate or low for human consiempfT herefore these measures
should not be interpreted for human health assegsmatne. Rather the results should
be applied to determine whether microcystin expesare a contributing factor to
ecological impacts such as fish disease and figlithboth within the reservoirs and
below Iron Gate Dam.

7.4.1 Water Sampling

7.4.1.1_Sampling Locations

Public health monitoring for cyanobacteria and wagistin toxin in water samples will
occur during 2009 at a total of 12 designated lonatused for public access and
recreation. These are listed in Table 7.4, anldidec

= Four shoreline sites in coves on Copco (MallardeCanwd Copco Cove) and Iron
Gate reservoirs (Camp Creek and Williams Boat Raifipgse cove sites provide
public access, are known areas of likely accumanadiuring blooms, and have
been monitored since 2005.

= Eight (8) river sites stretching from Iron Gate dé®M 189.7) to Turwar (RM
6.0). Most of these sites have been monitored €068, and all represent areas
of public access.

In recent years, monitoring programs have also kbeaducted to evaluate cyanobacteria
and cyanotoxin levels in reaches of the KlamatheRupstream of the Copco reservoirs,
in Oregon between Upper Klamath Lake (Link Riven)and Copco 1 Reservoir.
Those locations are not addressed in this document.
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Table 7.4: 2009 Klamath River Sampling Sites foblRuHealth Monitoring of Cyanobacteria and
Cyanotoxins in Surface Water Samples and the EstRiesponsible for 2009 Sample Collection.

L ocation Approx RM Sampling Entity
Copco Reservoir and Mallard Cove 200.8 PacifiCorp
Copco Reservoir at Copco Cove 198.5 PacifiCorp
Iron Gate Reservoir at Camp Creek 192.8 PacifiCorp
Iron Gate Reservoir at Williams Boat Ramp 192.4 ififaarp
Klamath River below Iron Gate Dam (Hatchery Bridge) 189.7 PacifiCorp
Klamath River at I-5 Rest Area 176 Karuk
Klamath River at Brown Bear River Access 157.5 Karu
Klamath River at Seiad Valley 128.5 Karuk
Klamath River at Happy Camp 108.4 Karuk
Klamath River at Orleans 59.1 Karuk
Klamath River at Weitchpec 435 Yurok
Klamath River at Turwar 6.0 Yurok

7.4.1.2_Sampling Frequency
Sampling frequencies for public health monitoringlhoth water and tissue samples
under the 2009 plan are summarized in Table 7.9ardly discussed below:

1. Prior to and following cyanobacteria blooms, oneemponth (May and November).

2. During the presence of visible cyanobacterial papoihs or blooms, and
cyanotoxins at levels approaching concentratioaswiarrant the posting of public
health advisories by regulatory agencies (e.g.Régional Water Board), biweekly
(aka, every two weeks) (June through October)mghag will continue at a
biweekly frequency until State board criteria faispng have been met for
Microcystis aeruginosa.

3. Following the posting of public health advisories fMicrocystis aeruginosa
sampling at selected shoreline locations will luoed to monthly until bloom
densities and toxin levels in those areas haveceztland risks to public health are
no longer a concern. Sampling at those locatiatighen resume as in ltems 1 or
2, above, depending on the time of year.

7.4.1.3 Sampling Procedures

Water samples will be collected, by all reach maniity entities, for species
identification/enumeration, and for toxin analysmsaccordance with th&tandard
Operating Procedures, Environmental Sampling ofr@acteria for cell enumeration,
identification and toxin analysiAIP 2009 - Appendix A). To address public health
concerns, water samples will be collected at sargulepths representative of reasonable
maximum exposure by incidental ingestion expostoeensitive populations (i.e.,
children).

Under the AIP 2009 Monitoring program, Microcystoxins in water samplese being
analyzed by the U.S. EPA Region 9 laboratory, toetance with the U.S. EPA Region
9 Laboratory Standard Operating Procedure (SOP fi808icrocystin analysis by
ELISA). In accordance with thenvironmental Sampling SQRppendix A) samples
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Table 7.5: Klamath River AIP Monitoring Program 800 Summary Table of Public Health Monitoring Lacas, Constituents, Method, and Frequency

Phyto- LCMS LCMS
plankton Microcystin - M ussel microcystin | water for Sampling
SitelD L ocation Species EPA Fish Tissue Tissue confirmation mussels Entity
KR2008 Copco Reservoir at Mallard Cove J1 M3/BM3 S2 - BM5 - PacifiCorp
KR1985 Copco Reservoir at Copco Cove J1J2 M3/BM3 - - - - PacifiCorp
KR1928 Iron Gate Reservoir at Camp Creek J/32 /B3 - - - - PacifiCorp
Iron Gate Reservoir at Williams Boat PacifiCorp
KR1924 Ramp NJAKE M3/BM3 S2 - - -
Klamath River below Iron Gate Dam PacifiCorp
KR1897 (Hatchery Bridge) BM/W BM/W - - - -
KR1760 Klamath River at I-5 Rest Area BM/W BM/W - sS4 - sS4 Karuk
Klamath River at Brown Bear River
KR1575 Access BM/W BM/W - S4 - S4 Karuk
KR1285 Klamath River at Seiad Valley BM/W BM/W - S4 BM5 sS4 Karuk
KR1084 Klamath River at Happy Camp BM/W BM/W - S4 - sS4 Karuk
KR0591 Klamath River at Orleans BM/W BM/W - S4 - sS4 Karuk
KR0435 Klamath River at Weitchpec BM/W BM/W - sS4 - s4 Yurok
KR0060 Klamath River at Turwar BM/W BM/W - S4 - - uNok
TRRO0O0O Trinity River near mouth - - - S| - S1 Yurok

J/J1 June-July bimonthly rushed, than monthly gpignkton through Nov
J/J2 June-July bimonthly rushed

M3/BM3 bimonthly June through October and monthljvay and November
BM/W bimonthly June through October, weekly AugiSe

S2 Two seasonal sampling events

S4 Four seasonal sampling events

S1 One seasonal sampling event

BM5 bimonthly June through October
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should be chilled immediately upon collection angimtained at or below 6 degrees C
prior to and throughout shipping to the laboratory.

Water samples are also being collected for cyartelbatcell identification/enumeration
to determine the presence and abundance of cyaieolhspecies (e.gAnabaena sp.
Aphanizomenon spMicrocystis sp.etc). These analyses will be conducted to the
species level at minimum. Depending on the sevéeig., density and size) of the algal
bloom, river monitoring entities will specify wheththe phytoplankton analysis samples
will be rushed and/or enumerated using a 400 ceihtprotocol.

Analysis and data QA/QC review and reporting aiiadgeonducted in accordance with
the Quality Assurance (QA) plans requirements &mhereach monitoring entity
identified in Table 7.5 (QA plans are included ipp®ndix B to the AIP 2009 Monitoring
Plan). Appendix B.

7.4.2 Tissue Sampling

During 2009, public health monitoring includes séingpof yellow perch from Copco
and Iron Gate Reservoirs, and mussel sampling fooations on the Klamath River
below Iron Gate Dam. Sampling conducted in theraenof 2007, with analysis by
CDFG using LC/MS/MS, found levels of microcystinnmussels collected in the
Klamath River below Iron Gate Dam, and in fishuesgyellow perch) collected from
Copco and Iron Gate reservoirs, exceeding the advisvel of 26 ng total
microcystin/gram tissue, developed by the Calif@i@ifice of Environmental Health
Hazard Assessment (letter dated August 6, 200Batwly Landolt, PacifiCorp from
OEHHA).

In 2008, PacifiCorp collected yellow perch and piggsamples from Iron Gate and
Copco reservoirs, and rainbow trout from the KldmRiver above Copco Reservoir and
below Iron Gate dam prior to, during, and afterdlgal bloom season. Tissue samples
were analyzed by Dr. Greg Boyer, University of $yse, New York, using HPLC with
UV detection. Fish tissue samples collected in Mayy, and September 2008 were
below detection for total free microcystins (Can9©09). PacifiCorp also collected
mussel samples below Iron Gate dam during the Nbee2008. A final report for these
samples is expected by June 20009.

7.4.2.1 Yellow Perch Tissue Sampling

Yellow perch sampling are being conducted at baipd® and Iron Gate reservoirs.
Sampling for yellow perch will occur twice duriniget anticipated bloom season. One
sampling event will occur early in the bloom seaghny) and the other towards the end
of the bloom season (September). During each sagn@lent, a minimum of 5 (if
possible) and up to 15 yellow perch, will be caldetfrom each reservoir. Samples from
each reservoir will be weighed and measured to lEmgth, wrapped in foil, and shipped
in accordance with the SOP in Appendix A of the 2009 Monitoring Plan.

In the future, fish sampling in the reservoirs ddaiso be conducted prior to and soon
after the collapse of the bloom, as recommende@ByHA, to evaluate pre-bloom
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levels and cumulative impacts to evaluated fisltigge Additionally, fish sampling in
reaches of the river is anticipated.

7.4.2.2 Mussel Tissue Sampling

Mussel sampling are being conducted from a tot&l lotcations and one control location,
listed below in Table 7.6. The control samplingdtion (Trinity River) will only be
sampled once during the anticipated bloom seasdwy tfirough September). For all
other locations, there will be 4 sampling events pre-bloom (May/June), two during
the bloom (August and September) and one post-bltets October/November).

The proposed locations on the Klamath River belmn (Gate Dam are known to be
fishing/harvesting locations, and will be usedtalaate potential ingestion exposure
related to recreational, commercial and subsistéslbing activities. Mussel tissue
sampling will also be used to support analysislefaed concentrations in mussel
tissues co-occurring with cyanobacterial abundameceelevated cyanotoxin levels in
water samples.

Table 7.6:Sample Sites in the Klamath River for 2009-2010 Mwoing of Cyanotoxins in
Mussel Tissue.

L ocation Approximate RM Sampling Entity
Klamath River at I-5 Rest Area 176 Karuk
Klamath River at Brown Bear River Access 157.5 Karu
Klamath River at Seiad Valley 128.5 Karuk
Klamath River at Happy Camp 108.4 Karuk
Klamath River at Orleans 59.1 Karuk
Klamath River at Turwar 6.0 Yurok
Control sample from Trinity River near mouth na Wlar

For each Klamath River sampling event and locafioe, mussels will be collected from
each location, and prepared for submittal to theratory in accordance with the
Environmental Sampling SQRIP 2009 - Appendix A). Additionally, two water
samples will be collected and analyzed for micrtoy®xins by LC/MS/MS, and
phytoplankton species and enumeration. The Caldddepartment of Fish and Game
laboratory, in Rancho Cordova, CA, is providing Istheal services for all tissue samples
and water samples evaluated by LC/MS/MS.

7.4.2.3 Data Quality

Water quality monitoring data (cell count, and EAI8ata presenting total microcystin
concentrations) for the protection of public healtill be evaluated against the following
water quality criteria and guidance. Data shodabsufficient quality to fully and
unquestionably meet the following criteria and gunce.

To evaluate water quality data, criteria to be usegurposes of protecting public health
include those presented in the California StateeWbard 200&uidance about
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Harmful Algal Blooms, for Monitoring and Public Nfitation®, and criteria issued by
California’s Office of Environmental Health and Had Assessment (OEHHA).
Exceedance of any of these criteria for the pradeaif human health and aquatic life
may result in the posting of a waterbody by loalth agencies:

= Surface scums are present containing toxigenidesgec

= Microcystis aeruginosar Planktothrixcell densities >40,000 cells/mL;
= Total microsystin concentrations8>ug/L; and

= Others as specified in the California State Watsairl 2008 Guidance.

To evaluate tissue samples, the current Advisosgui@ Level for one serving (8 oz
uncooked, 6 oz cooked) will be applied to analytieaults for cyanotoxin concentrations
in mussel tissues (26 ng/g in June 2009, per OEHXAUSt 6, 2008). For the
protection of human health from tissue contaminat#d microcystins, total microcystin
concentrations for three or more individual mus¢sdsnples composited, or discrete
mussel data averaged) will be evaluated againgtutrent criteria (OEHHA 2008).

7.5 TMDL Ambient Complianceand Trend Monitoring

7.5.1 Continuous/ Multi-Probe Monitoring

For each of the following parameters, capturing-daiby variability is important to
understanding the dynamics present in the syst@éamtinuous monitoring devices will
be deployed to address the period May to Novenigiortant for characterizing current
conditions. Winter deployments can be minimal @mweber 1-March 31), with certain
exceptions where winter water quality conditions poorly understood.

= Temperature - controls rate reactions in aquatic system and eaa iressor to
aquatic life.

= Dissolved Oxygen - is important to aquatic ecosystem function. Low
concentrations can be a stressor to certain agifatic

= pH - conditions are important for aquatic life, with iyg@ acceptable pH
concentrations in a range of 6 to 9. At elevatedyotionized ammonia can be
toxic to aquatic life, a condition exacerbated lewated temperatures.

= Conductance - represents ions that are in solution. This parametten used
as a conservative constituent and to identify isutaffects of land use practices.

7.5.2 Water Quality Grab Sample Parameters
For the following parameter, limited sampling (foegcy and locations) is proposed:

2 per the posting guidelines established by the Biteen Algae Work Group of the California State &vat

Resources Control Board, Department of Public Healtd Office of Environmental Health and Hazard

AssessmeniCyanobacteria in California Recreational Water Besli Providing Voluntary Guidance

about Harmful Algal Blooms, Their Monitoring, and#ic Notification Draft, September 2008.

® When using the presence of scums to establishetbe to post, staff trained in recognizMigrocystis

aeruginosascums, must compile a photographic record asgbaine monitoring program.
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CBOD - To address TMDL issues, sampling of CBOD will oceuvery two
weeks from June to October, and approximately mypmitie remainder of the
year. Sampling for CBOD will occur at the followihgcations below Stateline:
Link River Dam, below Keno Dam, above Copco ResemtoShovel Creek, and
below Iron Gate Dam. Sampling procedures will bsdal on the USGS National
Field Manual (2009) and as part of the recently gleted studies (Sullivan
2008).

Sampling for the following parameters will occuorit May through December at
frequencies noted in Table 7.7. Capturing shomteariability (biweekly or daily) may
be important for several or all of these parametard could be added in future
monitoring plans.

Inorganic/Organic N (ammonia, nitrate, nitrite, organic N) - Inorganic
nutrients (ammonia, nitrite, nitrate) are readiidable for primary production.
Total nitrogen (organic plus inorganic forms) isiadicator of overall status of an
aguatic system. It is important to collect andeasgonsider both organic and
inorganic forms. Ammonia can be toxic (unionizeshaonia) when elevated pH
and temperature conditions are present. The csioveof ammonia to nitrite and
nitrate consumes oxygen.

I norganic/Organic P (orthophosphate, organic P) - Inorganic nutrients
(orthophosphate) are readily available for primangduction. Total phosphorus
(organic plus orthophosphate) is an indicator arail status of an aquatic
system. It is important to collect and assess/dendioth organic and inorganic
forms.

Particulate and Dissolved C (particulate and dissolved organic carbon) - This

is a measure of the organic matter within the systnd is necessary for the
partitioning of organic matter fractions into paate, dissolved, labile, and
refractory. Organic matter consumes oxygen durgpgl and releases nutrients.
Analysis of organic carbon is used to determin@anigmatter loads. Special
studies will be used to identify stoichiometry efjanic matter (C, N, and P
fraction) and to partition particulate and dissdlveatter into refractory and labile
forms.

TSS/VSS (total and volatile suspended solids) - TSS and VSS together define
the organic (VSS) and inorganic (TSS-VSS) fracthbsuspended material. This
provides insight on bulk organic matter loads, eodpled with inorganic
suspended solids can be used to estimate lightaticm.

Alkalinity - Understanding alkalinity, helps to identify the faming capacity of
waters and the ability of an aquatic system tcstetianges in pH (e.g., in
response to primary production).

Water Column Chlorophyll-a/Pheophyton - This measure of chlorophyll-a and
pheophyton in reservoirs can be used to estimatstdnding crop of
phytoplankton. Current modeling estimates of tkgoet of carbon from the
reservoirs do not include live algal biomass. Apioved understanding of algal
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biomass export during the summer months would teachproved estimates of
downstream organic matter contributions from tleereoirs. Chlorophyll-a
concentrations are also a key indicator of the gindly of nuisance blooms
dominated by blue-green algae. For the purposssdssing the TMDL summer
mean target for chlorophyll-a should be calculatsithg the results of bimonthly
surface grab samples from reservoir stations ®gtilowing season (June through
September). Mid-winter measurements are not atiind could be reduced to
monthly or once every two months.

= Phytoplankton species- Sampling is needed to identify species presence and
absence. Determination of population variationsma@vide insight into trophic
status, nutrient availability, blue-green algaecsgge potential toxins and health
advisories. Consideration should be given to furteducing the sampling
frequency in mid-winter.

= Microcystin - The California 2006 Section 303(d) list identifiedcrocystin as
an impairment in the segment from and including@lo@co Reservoirs down to
Iron Gate Dam, including the segment of KlamatheRivetween those reservoirs.
California’s 2008Public Review Draft Staff Report for the 2008 ¢méted
Report for the Clean Water Act Section 305(b) Serf&/ater Quality Assessment
and the 303(d) List of Impaired WatdRegional Water Board 2008)
recommends that the mainstem Klamath River fromrdiosgam of Iron Gate
Dam to the confluence of the Trinity River be It impaired for microcystin
(Klamath River from Iron Gate Dam to Scott Rivéviiddle Klamath River HA,
and from Scott River to the Trinity River - Midd¢eLower Klamath River HA).

Sampling occurs bi-weekly May through October wtiengreatest potential for
shorter term variability exists and monthly for tieenainder of the year.
Additional sampling prior to June or after Septentbay be required depending
on field conditions. Additionally, the presencesetims should be documented to
support listing decisions; in California, guideln®r documentation of scums to
support the CWA 303(d) listing of waterbody reacisgsrovided in the Regional
Water Board Guidelines for documentation.

7.5.3 Trend Monitoring Locations, Parameters, Frequency

Table 7.7 provides a summary of the trend monigpand special study monitoring
locations. Several of the trend monitoring statiatso double as public health
monitoring stations. Some of the trend monitostegions include public health
parameters but are sampled at a reduced frequengyased to the primary public health
stations identified in Table 7.5. The Klamath &iWMDL monitoring network will
require the participation of several organizatitmeonduct all of the proposed sampling.
It may be necessary to reduce the number of statwer time as information regarding
the consistency between stations becomes bettarmrkno
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Table 7.7Klamath River TMDL Monitoring Program Trend Monitog Location, Parameter, Frequency — Summary Table
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Table 7.7 (cont.)Klamath River TMDL Monitoring Program Trend Monitog Location, Parameter, Frequency — Summary Table
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onitoring L ocation <oa = a) o Q = = a & = < =2 o = — O
Sampling Method T,H P P P G G G G G G G G G 5
Klamath River below Trinity
River (RM-38.5) > Tully Creek SS H i j ) M M M M M M M M M i
Klamath River at Turwar
(RM-6.0) SS H H H H M M M M M M M -
Klamath River Estuary
(RM-0.5) SS - - - - M M M M M M M M -
Shasta River near mouth C H H H H M M M M M M M - - -
Scott River near mouth C H H H H M M M M M M M - - -
Salmon River near mouth C H H H H M M M M M M M - - -
Trinity River near mouth C H - - - M M M M M M M - - -
Key:
Sampling Method Sampling Frequency Sampling Frequency

T — thermistor

VP — vertical profile at stated sampling frequencyM/S — monthly sampling, seasonally from May thro@gtober

P — probe or data sonde (minimum seasonaH — hourly measurements (in some instances sutM/BM — Bi-monthly sampling May - October and monthl
deployment — April to November)

G — grab sample
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hourly data may be desired) sampling the remainder of the year
M — monthly sampling WI/S — weekly sampling, seasonally from June through
September
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7.6 Additional Monitoring Needs and Key Questionsfor Special Study
Consideration

Development and implementation of the Klamath RIM&IDL is an adaptive
management process, responding at regular inteivalsw information and new
findings to ensure that management decisions anthacare directed to the most
effective solutions. Following years of study amlysis many questions remain
regarding the Klamath River basin water qualitydibans. Enough is known that many
fundamental decisions regarding load reductionsbeasafely made, however special
studies are recommended. The purpose of thisosestto provide a list of topics /
issues that can be used to guide the developmdutuné study plan proposals. The key
guestions are organized by topic or parameter. é¥ewy it is possible and desired that
any proposed study address as many of the questsopsssible.

7.6.1 Comprehensive Water Quality Monitoring

To bolster modeling analyses and significantly ioyarour understanding of water
guality conditions in the Klamath River basin, ateeded monitoring effort that
repeatedly and simultaneously evaluates conditosy the entire length of the river, its
impoundments, and the estuary, as well as for ya#irboundary conditions, would be
ideal. Due to the size and complexity of this egsthowever, such a long-term and
spatially-intense monitoring program is cost-pratinie. Therefore, it is recommended
that intensive monitoring be conducted for a twéhtee month period during the
summer, when water quality conditions are of thetheoncern. Limiting the time span
for data collection would ideally enable more camnent data to be collected within and
for critical inputs to the system.

Additionally, less intensive sampling during thé,favinter, and spring seasons is
necessary to develop a reliable mass-balance faenurelated constituents for the
Klamath system. Currently the only method to eatarmass-balance conditions for
free-flowing reaches and the reservoirs is to pukate between a very sparse set of data
points and limited information on system flows.m®re complete mass-balance is of
high value to the ongoing TMDL adaptive managenpeogram and will be important in
evaluating dam operation or removal scenariostefysvide mass balance monitoring
will also provide information regarding nutrientcaarganic matter loading to the
estuary.

Key data to collect, listed by location, are asof@k:

» Link River boundary condition: Collect a full suite of data, including temperature
DO, total PO4 (PO4-T), NH4/NH3, NO2/NO3, CBODS5, CB&D, Inorganic
Suspended Solid (ISS), chlorophyll-a, algal biomaddorophyll-a ratio, algal C:N:P
ratio, dissolved organic matter (C,N, and P), patéite organic matter (C, N, and P),
alkalinity, and pH
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Time span and frequency: Data should be collecteaveeekly basis from
approximatelydune 1% to July 31% (see footnote®), as this period covers the most
critical water quality conditions at this locatioRor DO and temperature, continuous
data (i.e., on an hourly-basis) is recommendednitdong pre-dawn and afternoon
concentrations of several key nutrients, such a&PONH4/NH3, NO2/NO3, and
Chlorophyll-a would be ideal, in order to charaidethe magnitude of diurnal
fluctuation.

= Lost River Diversion Channel (LRDC): Data are needed to characterize the
contribution of loading to the Klamath River onlyrahg the period when water flows
from the Lost River to the Klamath River. The sasuge of temperature and water
guality data recommended for Link River is necegsar

Again, flow data are necessary and assumed todahle.

» Klamath Strait Drain (KSD): The same suite of constituents noted above for Link
River are also needed for KSD, in order to betteracterize this boundary. Diurnal
DO and temperature, and pre-dawn and afternoorentitnonitoring are not as
important.

The monitoring frequency should be weekly, andstiagting time can be 4 days later
than that for Link River (i.e., it can start fromng &' and extend to August™ This
shift in dates takes into account the time of tréwan Link River to the KSD
entrance location.

= L ake Ewauna/Keno Reservoir: Monitoring is recommended at Miller Island and
Hwy 66 for temperature (continuous), DO (continyotEH4, No2/NO3, PO4-t,
chlorophyll-a, algae biomass, Org-N, Org-P, CBODBOD?20, alkalinity, and pH.

These data would need to be monitored on a weeldisb For Miller Island, the
monitoring time span should be Jurfets August by (the same as for KSD). For the
Hwy 66 station, a monitoring time span from Juled August & would be
appropriate.

It would also be valuable to measure hydrogendeiligvels at least one or two times
over the course of the monitoring event, duringahexic period.

= Keno Reach: A monitoring station should be set up at the enthefKeno Reach,
before entry to J.C. Boyle Reservoir. Similar ¢gnents and frequency as for KSD
would be useful. The starting time, however, carshifted to June™to August &
(which is the same as for the Hwy 66 location.

* The dates presented in this section are approgiarad meant to reflect the recommended shift igpgam
days for the various monitoring locations.
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These data would be useful in characterizing waiatity processes occurring within
the Keno Reach. They would also ensure more aectgpresentation of boundary
conditions for the downstream J.C. Boyle model.

= J.C. Boyle Reservoir: Continuation of monitoring at the current locatigostream of
the dam is recommended. The same suite of paresvestdor the Lake
Ewauna/Keno Reservoir should be collected. Theitmiang should be performed
weekly from June 7to August 6.

= Full Flow: Four monitoring stations are recommended: 100 mmelk@vnstream of
J.C. Boyle Dam, 100 meters after the Powerhouserréow enters, within 100
meters of where the last spring enters, and a¢lftat The same suite of constituents
as for the Lake Ewauna/Keno Reservoir are recomateniMonitoring should be
performed weekly from Jund"Zo August 8. Three parcel tracking events at ten
stations along the Klamath River should be initldtem (1) below the JC Boyle and
below the last spring. Using the KBWQMCG coordimatframework and the model
hydraulic simulation parcel sampling could be pdran optimized set of regular
sampling events. The following locations shoukbdbe included in the parcel
tracking sampling events: (2) above Copco; (3) adoon Gate; (4) below Iron Gate;
(5)above Shasta River; above Scott River; (6) @dS€alley; (7) above Salmon
River; (8) USGS station near Orleans; (9) at Weizh(above Trinity); (10) below
Trinity River ; and (11) at Turwar. An estuary waguality sampling program needs
to be established distinct from the run of rivesgram. However for the parcel
tracking events effort should be made to coordimatie ongoing estuary sampling
events.

The purpose of this sampling recommendation ietteb understand the nutrient
dynamics of the Klamath mainstem (retention and)los a seasonal basis.

= Springs. Measure, if possible, the major springs along thiéflow reach, for PO4,
NH4, NO2/NO3, Alk, pH, temperature, and DO. Twdhecee weekly monitoring
events should be conducted to evaluate the tempanalbility of concentration. If
concentrations are highly variable, monitoring dtidae continued for a longer
period.

= Copco Reservoir: Two monitoring stations are recommended: oneeatfstream
end and one near the dam. The same suite of tgrg8 collected for Lake
Ewauna/Keno Reservoir should be collected hera vatekly frequency. For the
upstream station, samples should be collected fome ¥ to August &. For the
downstream station, data should be collected frone 1 7' to August 18.

= Jenny Creek: A monitoring station at the mouth of Jenny Creefesommended.
Similar constituents and frequency as for KSD wdadduseful. The monitoring
period should be from June'1% August 18.
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» |[ron Gate Reservoir: Two monitoring stations are recommended: one that
characterizes the outflow from Copco Reservoir teefbenters Iron Gate Reservoir,
and one immediately upstream of Iron Gate Dam. aesats should be the same as
for Lake Ewauna/Keno Reservoir and should be catbat a weekly frequency. The
upstream station should be monitored from Jur’ﬂatd‘August 18 and the
downstream station from July'1o August 31"

» |mmediately Downstream of Iron Gate Dam: One monitoring station should be
located downstream of Iron Gate Dam - at the erttiefurbulent region.
Monitoring should include the same parameters ctefor Link River. This will
help to characterize inputs to the longest uniofgad reach of the Klamath River.
Samples should be collected on a weekly basis, prvéktdawn and post-dawn
monitoring, if possible. Diurnal DO and temperatshould be included. And, the
time period should extend from Jul§ tb August 31"

= Below channelized section of Iron Gate Dam: This station has recently been
demonstrated to have the highest rate of paras#etion of fish within the Klamath
system. This station would also be crucial to usi@ading the nutrient dynamics of
the reservoirs. To assess nutrient dynamics ilavioel useful to diurnal hourly
sampling events on three to four days from eantinggo mid-fall. This would help
to characterize daily variability in nutrient dyni@sh The Iron Gate station should
also be located at the same location as the stasiet by the Humboldt State
University / Oregon State University Fish Healteaarch teams. In addition to water
chemistry the NNE parameter for benthic algal bissnrshould be sampled four times
(late spring, early summer, late summer, and kte fMonitoring should be
conducted in close collaboration with the Fish He&esearch Group (Bartholomew
and Foot) to evaluate: planktonic food sourcectmient from reservoir discharges;
timing and concentration of parasite spore releaisé;parasite infection rates among
fish and polychaetes.

= Major Tributaries: Based on modeling to date, it has been foundwhger quality
from the minor tributaries do not have a significempact on conditions in the
Klamath River. Therefore, monitoring these trilvigsiis not a high priority.

Monitoring the major tributaries, including Shassaptt, Salmon and Trinity,
however, is important. Stations for these tribeashould be located as close to the
tributary mouths as possible, while avoiding patdrtackwater effects from the
Klamath River. Constituents monitored should leeshme as for Lake
Ewauna/Keno Reservoir. Monitoring should be coteflioveekly from July *tto
August 3%, Additional samples should be collected for tagn®n and Trinity

Rivers to evaluate day-to-day variability. Theamples should be collected one or
two days after the weekly monitoring data are cbdld at these locations.

= [ron Gateto Turwar: Monitoring stations downstream of the Shasta River,
downstream of the Scott River, at Seiad Valleytn@asn of the Salmon River,
downstream of the Salmon River, upstream of theifirRiver, downstream of the
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Trinity River, and at Turwar are recommended. $ame suite of constituents
monitored for Lake Ewauna/Keno Reservoir shouldhioaitored at these locations.
Sampling should be conducted weekly from Jilyd August 31.

These stations should also conduct three to faundl hourly sampling events to
address daily variability in nutrient dynamics. €llnon Gate station should be
located at the same location as the station usélebfumboldt State University /
Oregon State University Fish Health research tedmsddition to water chemistry
the NNE parameter for benthic algal biomass shbaldampled four times (late
spring, early summer, late summer, and late fall).

= Estuary: Two to three monitoring locations in the estuargigtd be selected
(longitudinally). Constituents monitored shouldthe same as for Lake
Ewauna/Keno Reservoir, with the addition of sajinit

A periphyton survey, as noted above for Iron Gaté€urwar, should also be
conducted. Currently the model cannot accuratgyaduce the significant diurnal
fluctuation of DO in the estuary. This may be suteof periphyton growth.

= Open Ocean Boundary Condition: A monitoring station should be located in the
Pacific Ocean, at a distance far enough from theaegto avoid impacts from
flushing. Tidal elevation, temperature, salindapd the suite of constituents collected
for Lake Ewauna/Keno Reservoir should be monitof8dth surface and bottom data
are needed. Continuous tidal, temperature, and@®@ecommended. The other
parameters can be collected weekly. The sampknigg should be from July*to
August 3%

» Flow Gages and Flow Analysis: Additional flow gages along the length of the river
would be useful to further understand flow chanasties and the flow balance. This
would improve hydrodynamic representation in thedetpby refining representation
of accretion/depletion. Currently, flow accretisiumped with the minor tributaries
in the model. This introduces some amount of uacdy. Ideally, a higher
resolution survey would reduce the need to lumpeleecretions, and would serve to
better represent their spatial variability.

= Water Quality Monitoring for Accretions: In the event that any significant
accretions (e.g., springs) are identified, watealigyamonitoring is recommended.
Monitoring should be conducted using a scheme aiml that for the springs
downstream of J.C. Boyle Reservoir.

» Updated Bathymetric Survey: In 2004, a bathymetric survey was conductedén th
estuary. A new survey is recommended to covergetarea. The area should
include that surveyed in 2004, but also extendh¢osand bar (and characterize the
dimensions of the sand bar opening) and include\gey of the bathymetry in the
Pacific Ocean, just outside the estuary (sincertbdel grid extends into the ocean).
Conduct additional historical analysis of the patt@nd frequency of the status (open
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or closed) of the estuary mouth. Include measun¢miethe estuary mouth in the
bathometry study. Measure flow at estuary moutbetiber characterize tidal
exchange with ocean.

7.6.2 Temperature/ Fish Refugia

Temperature improvements in the Klamath River basgncontingent upon
improvements from several contributing factors tigioout the watershed. Achieving
temperature standards in the Klamath River basintisal for protecting beneficial uses
of the basin, particularly in light of the real ¢lats associated with global warming. The
following are recommended special studies to bettelerstand the opportunities for
improving temperature conditions in the KlamathdRilasin:

= The influence of sediment delivery and tributagwis on thermal refugia volume in
the Klamath River. Monitoring thermal refugia dinseons in relation to flows in
tributaries, flows in the Klamath River, and sedmni@ads in the tributaries will lead
to a better understanding of the most importartofadimiting the availability of
thermal refugia in the Klamath River.

= Monitoring of groundwater-surface water interactionhe Scott Valley. This
monitoring is being conducted as part of the SRoter Temperature TMDL, and
includes instream flow and temperature measuremastsell as monitoring of static
water table height. The results of this study wahtribute to a better understanding
of potential temperature improvements in the SRoter.

= To better understand the status of fish accedsettributaries cross-sections surveys
should be conducted at the mouth of each tributagssess connection status to main
stem Klamath. Conduct channel surveys of all majbutaries to assess the impact
of excess sediment deposition and flow regime atitam on connection to the main
stem Klamath.

7.6.3 Relationship of Water Quality Conditions and Fish Disease

The Klamath Fish Health Research team (Humbolde&faiversity, Oregon State
University, USFWS, and CA Fish and Game) is takivglead on formulating key
guestions, developing research proposals, and ctinduhe research to better
understand and manage fish disease processesHiathath River basin. The annual
Klamath Fish Health Conference held in Fortunajf@alia has provided an excellent
forum for presentation and discussion of reseagshlts. The questions of interest to the
Regional Water Board relate more specifically tavivaater quality conditions,
especially those impacted by TMDL control strategadfect the severity and magnitude
of fish disease processes in the Klamath Rivere Hlamath Fish Health team is
currently developing a fish disease model that sy will incorporate water quality
factors to develop estimates of fish infection amattality rates within the Klamath
mainstem.

= What monitoring information is needed to continaelévelop the Klamath fish
disease model algorithms?
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7.6.4 Blue-Green Algae/ Cyanotoxins

The California and Klamath Blue-Green Algae Worlo@rys meet on a regular basis and
discuss results of ongoing monitoring and futuseaech needs. Much is unknown about
the algae species dynamics, ecological impactsttangdotential effectiveness of within
reservoir mitigation strategies. The following greestions that will be raised at the
existing forums for further refinement and possi@eommendation for development

into special study proposals.

= What environmental factors, or capabilities unitpuéhe blue green algae contribute
to the competitive advantage that the blue-gregal apecies exhibit in the California
reservoirs during the peak summer growth period?

How do environmental factors affect cyanotoxin prcttbn?

How long does microcystin remain in tissue oncem@anism has been exposed?
How long are the effects manifested within the et#d tissues of various organisms?
Proposed blue-green monitoring should considekimgahe depth that blue-algal
cells descend to during their diurnal rising amksig. Do blue-green algae cells
reach the hypoliminion and have access to high&remi concentrations than those
in the epiliminion? This could be a principal facteading to their competitive
advantage relative to other algal species duriaddte summer period.

7.6.5 Periphyton Characterization in the Mainstem Klamath River

Attached algae (periphyton) has a major impact @Gnadd pH diurnal patterns in the
mainstem Klamath River. Periphyton is also belieteehave a connection to the
distribution and abundance of fish parasitéshasta) Periphyton also plays an
important role in nutrient dynamics (retention &osk) within the Klamath River.
Therefore periphyton density / algal biomass igwkonitoring and TMDL
implementation indicator.

= An improved characterization of periphyton / algeimass conditions is needed on
the Klamath River. Algal biomass should be sampledour dates at seven locations
beginning (1) below Iron Gate Dam (below the chéinad reach). Other periphyton
stations should include: (2) above the Shasta R{@¢rabove the Scott River; (4) at
Seiad Valley; (5) above Trinity; (6) below Trinitgnd (7) at Turwar. The protocol
should be consistent with the methods recommengdldebSurface Water Ambient
Monitoring Program Periphyton Technical Advisorym@ittee and should include a
visual or photographic estimation method for thiosations where due to flow
conditions sampling in the mainstem is deemed torisafe. The sampling dates
should include early spring, mid-summer, late sumied late fall. Sampling events
should note any obvious scour (early spring) ofadesion (late summer / late fall).

7.7 Reassessment

The Klamath River TMDLs and implementation planlwg adaptively managed in
consideration of the changing status of water tyualhd beneficial uses in the Klamath
River basin, the effectiveness of the implementegimograms in achieving the TMDL
allocations and targets, and any necessary refimesne the technical TMDL analysis.
The Klamath River TMDL monitoring plan is desigrtedorovide critical feedback to
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inform the adaptive management process. Becausbe dihkage between the Klamath
River TMDLs and monitoring workgroups such as tharkath Basin Water Quality
Monitoring Coordination Group and the Statewide Kilamath Blue-Green Algae Work
Groups, the Regional Water Board is in a good ostb be aware of and act upon any
new information or mitigation practices that cobklp to restore and protect water
guality conditions in the Klamath River.

The primary measure of success for implementatidriMDL implementation is
attainment of the TMDL allocations and targets.e Regional Water Board has
established clear and reasonable numeric targdtalEcations that can be used to track
progress towards restoration of supporting watatityuconditions. However,
recognizing that many factors may affect the attant of the TMDL, other measures of
success, including the level of discharger compkanith required implementation
actions, will be considered in evaluating the impéatation program.

There are two scenarios that would lead to a r@vief the TMDL allocations, targets,
and/or the implementation plan measures. Thedir#tese is a failure to meet the water
guality standards in the Klamath River basin codp¥gh achievement of the allocations
and targets. Under this scenario, the allocatktargets would be re-evaluated and
adjusted. The second scenario involves failuraget water quality standards coupled
with failure to meet the load allocations and tésgdJnder the second scenario, the
Regional Board will consider more stringent reguiatmeasures, consistent with the
State’s Nonpoint Source and Enforcement Policies.

Regional Water Board staff will report back to fRegional Board at least yearly on the
status and progress of the implementation prograntsthe timeframes within which
current efforts are reasonably expected to achwater quality standards. The reports
will assess:

= Water quality improvement,

= Trends in BMP implementation,

= BMP effectiveness/performance,

= Level of compliance with measures and timeframéabéished in the
implementation plan

= Level of compliance with measures and timelinegegito in responsible part
water quality management plans developed pursoghetTMDL
implementation plan.

Within five years of USEPA approval of the Klam#&lver Action Plan, Regional Water
Board staff will conduct a comprehensive and forassessment of effectiveness of
collaborative efforts in the on-going programs #meladditional measure recommended
by the Implementation Plan. A more extensive audi$ed reassessment will occur after
the TMDL Action Plan has been in effect for tenngeaDuring these reassessments as
with the yearly assessments, the Regional WaterdBwedl consider how effective the
TMDL implementation pan is at achieving water gyatibjectives and protecting the
beneficial uses of the Klamath River basin.
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